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(57) An oscillator is provided with an oscillation 
circuit including two oscillation transistors 
(Q 2 ,Qi), comprising a differential pair, and . a 
resonance circuit (RSNJ connected in common 
to the bases of the oscillation transistors 
(Q 2 ,Qi). Tne bases of the oscillation transistors 
(Q 2 ,Qi) are short-circuited by a coil (L*), a center 
tap coil (L 3 ) is connected in parallel to the 
resonance circuit (RSNq), and variable capaci- 
tance diodes (VC 1v VC2) in the resonance circuit 
(RSNJ are driven by a coil (U) connected to a 
mixing circuit (MIX). Due to this, it is possible to 
prevent the occurrence of low frequency noise, 
possible to realise a completely balanced oper- 
ation, possible to avoid the oscillation carrier 
flowing into the power source and ground, and, 
when the oscillation circuit is used in a televi- 
sion tuner, possible to reduce the noise in a 
television picture. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an oscillator 
used for a television tuner etc. for receiving a wide fre- 
quency band signal. 

2. Description of the Related Art 

Figure 1 is a circuit diagram showing the basic 
configuration of this type of oscillator as a related art 

In Fig. 1, OSC represents an oscillation circuit, 
RSN a resonance circuit, MIX a mixing circuit and 
AMPqc a DC amplifier. 

The oscillation circuit OSC is integrated and is 
comprised of npn type transistors Q 1 and Q 2 compris- 
ing a differential type Colpitz oscillation circuit npn 
type transistors Q 3 and Q4 comprising a differential 
output stage, a biasing constant voltage source V 1 of 
the oscillation npn type transistors Qj and Q 2 , resis- 
tance elements R t to R4, and constant current sourc- 
es 1 1 to l 3 . 

The base of the oscillation transistor Q 1 is con- 
nected to an input/output terminal T 1( is connected 
through the resistance element R 1 to a line of a con- 
stant voltage source V 1t and is connected through the 
resistance element R 3 to the base of the transistor Q 3 . 
The emitter of the oscillation transistor Q t is connect- 
ed to an input/output terminal T 2 and is connected to 
the constant current source l 1t which constant current 
source I, is grounded. The collector of the oscillation 
transistor Q t is connected to a line of a power source 
voltage Vcc- 

The base of the oscillation transistor Q 2 is con- 
nected to an input/output terminal T 4l is connected 
through the resistance element R 2 to the line of the 
constant voltage source V 1t and is connected through 
the resistance element R4 to the base of the transistor 
Q4. The emitter of the oscillation transistor Q 2 is con- 
nected to an input/output terminal T 3 and is connected 
to the constant current source l 2 , which constant cur- 
rent source l 2 is grounded. The collector of the oscil- 
lation transistor Q 2 is connected to the line of the pow- 
er source voltage Vcc- 

The transistors Q 3 and Q4 are connected at their 
emitters and a node of the two is connected to the 
constant current source l 3 . The constant current 
source l 3 is grounded. The collectors of the transistors 
Q 3 and Q4 are connected to the input of the mixing cir- 
cuit MIX. 

Further, the output terminals of the mixing circuit . 
MIX are connected through the load resistance ele- 
ments Re and Re to the line of the power source vol- 
tage Vcc and are connected to the input of the DC am- 
plifier AMPqc. 

The resonance circuit RSN is comprised of a ser- 
ies circuit of a variable capacitance diode VC t and coil 



Li to which are connected in parallel the capacitors C n 
and C 2 . 

The node between one end of the coil of the 
resonance circuit RSN and the capacitors C n and C2 
5 is grounded through the resistance element R 7 of the 
resistance value of 30 kn and is connected to the in- 
put/output terminal (base of oscillation transistor 
Q t ) through the DC cutting capacitor C3. 

The node between the cathode of the variable ca- 
re pacitance diode VCt and the capacitors C, and C 2 is 
connected to the output of the DC amplifier AMPqc 
through a drive resistance element Re of a resistance 
value of 30 kfi. and is connected to an input/output ter- 
minal T 4 (base of oscillation transistor throngh a 
15 DC cutting capacitor C 4 . 

Between the input/output terminal T 2 and the 
node between the capacitor C3 and the input/output 
terminal Ti is connected a positive feedback capacitor 
C 5 and between the input/output terminal T 3 and the 
20 node between the capacitor C 4 and the input/output 
terminal T 4 is connected a positive feedback capacitor 
C 6 - 

Further, between the node of the capacitor C 5 
and the input/output terminal T 2 and the node of the 

25 capacitor C 6 and the in put /output terminal T 3 (be- 
tween the emitter of the oscillation transistor and 
the emitter of the oscillation transistor Q2) is connect- 
ed a coupling capacitor C 7 . 

Note that the capacitances of the externally pro- 

30 vided capacitors C 1 to C7 are set for example as fol- 
lows: 1 pF for the capacitor C 1v 1 3 pF for the capacitor 
Cz, 56 pF for the capacitors C 3 and C 4( 2 pF for the 
capacitors C 5 and C 6 , and 3 pF for the capacitor C 7 . 
In such a configuration, the oscillation circuit 

36 OSC receives positive feedback from the capacitors 
C 6 and Cg connected between the bases and emitters 
of the oscillation transistors Q, and Q 2 through the in- 
put/output terminals T 1t T 2 , T 3 , and T 4 , oscillates at 
the resonance frequency of the resonance circuit 

40 RSN connected to the bases of the oscillation transis- 
tors Qi and Q 2 , and outputs the local oscillation fre- 
quency signal S L of a predetermined frequency 
through the transistors Q 3 and to the mixing circuit 
MIX. 

45 Note that the oscillation transistors Qi and Q 2 

comprising the differential Colpitz oscillation circuit 
are connected at their bases through the resonance 
circuit RSN, so perform oscillation operations with 
opposite phases. 

so Accordingly, local oscillation frequency signals 

S L with opposite phases are output from the collectors 
of the transistors Q3 and Q4. 

When the oscillation circuit of Fig.1 is used in a 
television tuner, in the mixing circuit MIX, an FM 

55 modulated video signal of a selected channel and the 
local oscillation frequency signal S L are mixed, and 
the signal of the frequency of the difference is taken 
out and is output to the DC amplifier AMPqc. Further, 
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the resonance circuit RSN is driven throughtthe^elsjs- 
tance Re, by the output of the DC amplif lerAM&jfa 

That is, after the phase detection by the rnixing 
circuit MIX, the control voltage of the demodulation 
frequency, which is based on the drive resistance ele- 
ment. Rs and the output of the DC amplifier AM Pdc, is 
supplied to the cathode of the variable capacitance di- 
ode VC 1 of the resonance circuit RSN. 

Now, if the above-mentioned circuit were to be 
used as an oscillator for an FM demodulator for sat- 
ellite broadcasting (BS), the operational frequency 
would be 400 MHz to 500 MHz. 

However, the above-mentioned circuit suffers 
from the disadvantage that it is not possible to obtain 
a satisfactory picture since noise of a low frequency 
band would occur, which could be readily discerned 
even by the human eye, in the television picture. This 
is due to the so-called shot noise, flicker noise, or 
burst noise arising from the construction of the junc- 
tion portion of the oscillation transistors Qi and Q 2 it- 
self and the lattice faults, hot noise due to the resis- 
tance elements R-i and R 2 , etc. 

Further, the control voltage of the demodulation 
frequency based on the output of the drive resistance 
element Re and the DC amplifier AMPqc is supplied 
to the cathode of the variable capacitance diode VC 1 
of the resonance circuit RSN, but the resistance value 
of the drive resistance element Re is, as explained 
above, 30 kQ, the time constant with the capacitors 
is large, the drive impedance of the variable capaci- 
tance diode VCi is high, the frequency characteristics 
will not be improved, and therefore this becomes a 
cause behind low frequency noise. 

Since the operational frequency is high, about 
400 MHz to 500 MHz or so, the oscillation carrier easi- 
ly flows into the power source and ground and there- 
fore it suffers from the disadvantage that there is a li- 
ability of occurrence of a pseudo lock and a beat by 
the high frequency component 

SUMMARY OF THE INVENTION 

The present invention was made in consideration 
of these circumstances and has as its object to pro- 
vide an oscillator, for use in a television tuner etc., 
which reduces noise, operates stably without the os- 
cillation carrier flowing to a power source or ground, 
can prevent the occurrence of a pseudo lock and high 
frequency beat even at a weak electric field, and 
therefore, when used in a television tuner, can im- 
prove the quality of a television picture. 

According to the present invention, there is pro- 
vided an oscillator comprising: a differential type am- 
plifier formed by first and second transistors; a reso- 
nance circuit, output terminals whereof are connected 
to bases of the first and second transistors; and a first 
inductive element connected between the bases of 
the first and second transistors. 



-'According to-tfie-prefeent invention, tte^bases of 
the first and second transistors are connected by the 
vfijrst inductive elements© the impedance across the 
. t>ases becomes low at the time of. the oscillation op- 
^ efeftfen and therefore the^b-callfd. shot nerse, flicker 
noise, burst noise, etc. arising due tothe construction 
of;the junction portion of :the first and second:transis- 
t'ors themselves or lattice faults are cancelled out 
a*gd,;in a television tuner-application, the occurrence 
10 of low frequency noise in the television picture can be 
suppressed. 

Preferably, the oscillator further includes a sec- 
ond inductive element connected to the resonance 
circuit in parallel, a point dividing the inductance 
15 -thereof into two substantially equal values is ground- 
ed. 

According to the present invention, the oscillation 
ri > , circuit achieves a completely balanced configuration 
' \ - due to the second inductive element. Accordingly, a 

20 stable oscillation operation is achieved without the 
oscillation carrier flowing into the power source or 
ground, whereby the occurrence of a pseudo lock or 
a high frequency beat can be prevented even with a. 
weak electric field. 

25 Also, preferably, the oscillator further includes a 

mixing circuit having input terminals connected to out- 
put terminals of the amplifier, and a third inductance . 
element connected between an output terminal of the 
mixing circuit and a frequency control terminal of the 

30 resonance circuit 

The resonance circuit is driven by a signal which 
is phase-detected in response to an output signal of 
the amplifier in the mixing circuit and is applied to the 
f requency control terminal through the third inductive 

35 element 

According to the present invention, the reso- 
nance circuit is driven by a low impedance through 
-the third inductive element at a demodulation fre- 
quency. Due to this, the frequency characteristics are 

40 improved and the occurrence of low frequency noise 
is suppressed. 

Preferably, the resonance circuit includes at least 
first and second variable capacitive elements oppo- 
sitely connected in series. The frequency control ter- 

45 minal is provided at a point commonly connected to 
the variable capacitive elements, to vary the capaci- 
tances of the first and second variable capacitive ele- 
ments in response to a signal from the second induc- 
tive element 

60 Also, preferably, the oscillator further includes a 

first capacitive element connected between the base 
and emitter of the first transistor of the amplifier, a 
second capacitive element connected between the 
base and emitter of the second transistor of the am- 

55 plif ier, and a third capacitive element connected be- 
tween the emitters of the first and second transistors. 

As the base and emitter of the first transistor are 
connected by the first capacitive element, the emitter 
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of the first transistor and the ground are connected by 
the second capacitive element, the base of the sec- 
ond transistor and the ground are connected by the 
third capacitive element, and the collector of the first 
transistor is connected to the ground, the impedance s 
of the second capacitive element and the first induc- 
tive element itself can contribute to the oscillation. 
Further, the grounding points become the third ca- 
pacitive element and the collector of the first transis- 
tor, so there is no effect from the unbalance of the dif- 10 
ferential pair due to variations in the elements or ex- 
ternal noise, and the oscillation operation is control- 
led by just the peripheral elements of the first transis- 
tor at all times. 

Alternatively, the oscillator further includes a first 1 s 
capacitive element connected between the base and 
emitter of the first transistor, a second capacitance 
element connected between the emitter of the first 
transistor and ground, and a third capacitive element 
connected between the base of the second transistor 20 
and ground. A collector of the first transistor is con- 
nected to ground. 

Preferably, the first inductance element has a 
point where the inductance thereof is divided into two 
substantially equal values and is connected to 25 
ground. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the pres- 30 
ent invention will become clearer from the following 
description of preferred embodiments with reference 
to the accompanying drawings, in which: 

Fig. 1 is a circuit diagram showing an example of 

the configuration of an oscillator of the related 35 

art; 

Fig. 2 is a circuit diagram showing a first embodi- 
ment of the oscillator according to the present in- 
vention; 

Fig. 3 is a circuit diagram showing a second em- 40 
bodiment of an oscillator according to the present 
invention; and 

Fig. 4 is a circuit diagram showing a third embodi- 
ment of an oscillator according to the present in- 
vention. 45 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention so 
will now be described. 

First Embodiment 

Figure 2 is a circuit diagram showing a first em- 55 
bodiment of an oscillator according to the present in- 
vention, wherein components the same as those in 
Fig. 1 showing the related art are shown with the 



same references. 

That is, OSC is an oscillation circuit, RSNa is a 
resonance circuit, MIX is a mixing circuit, AMPqc is a 
DC amplifier, L 2 is an oscillation coil, L 3 is a center tap 
coil, U is a drive/high frequency signal blocking coil, 
C 5 and C 6 are positive feedback capacitors, and Oy is 
a coupling capacitor. 

This circuit may be preferably used as an oscilla- 
tor for an FM demodulator for satellite broadcasting 
(BS) and operates at a frequency of about 400 MHz 
to 500 MHz. 

The oscillation circuit OSC is integrated and is 
comprised of npn type transistors Q, and Q 2 compris- 
ing a differential type Colprtz oscillation circuit, npn 
type transistors Q 3 and 04 comprising a differential 
output stage, a biasing constant voltage source V t of 
the oscillation npn type transistors Qj and Q 2 , resis- 
tance elements R-, to R4, and constant current sourc- 
es l t to l 3 . 

The base of the oscillation transistor Q, is con- 
nected to an input/output terminal T 1( is connected 
through the resistance element R, to the constant vol- 
tage source V lt and is connected through the resis- 
tance element R 3 to the base of the transistor Q 3 . The 
emitter of the oscillation transistor Qj is connected to 
the input/output terminal T 2 and is connected to the 
constant current source l 1( which constant current 
source I, is grounded. The collector of the oscillation 
transistor Q, is connected to the line of the power 
source voltage V C c- 

The base of the oscillation transistor Q 2 is con- 
nected to the input/output terminal T 4 , is connected 
through the resistance element R 2 to the constant vol- 
tage source V 1t and is connected through the resis- 
tance element R4 to the base of the transistor Q4. The 
emitter of the oscillation transistor Q 2 is connected to 
the input/output terminal T 3 and is connected to the 
constant current source fe. The constant current 
source l 2 is grounded. The collector of the oscillation 
transistor Q 2 is connected to the line of the power 
source voltage Vcc- 

Further, the transistors Q 3 and Q4 are connected 
at their emitters, the node between the two is con- 
nected to the constant current source l 3 , and the con- 
stant current source l 3 is grounded. Further, the col- 
lectors of the transistors Q 3 and Q4 are connected to 
the input of the mixing circuit MIX. 

Further, the output terminals of the mixing circuit 
MIX are connected through the load resistance ele- 
ments Rs and Re to the line of the power source vol- 
tage Vcc and are connected to the input of the DC am- 
plifierAMPoc. 

The resonance circuit RSNa is comprised primar- 
ily of the two variable capacitance diodes VC 1 and 
VC2 with cathodes connected. The oscillation coil L 2 
and the center tap coil L 3 are connected in parallel to 
these variable capacitance diodes VC 1 and VC* 
while the drive/high frequency signal blocking coil U 
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is connected between the node between jhe cath- 
odes of the two variable capacitance diodes VC 1 and 
VCj and the output of the DC amplifier AMP^c- 

As the oscillation coil L 2i use is made of a coil 
comprised of for example 2 to 4 turns (I) and of about 
20O at a frequency of 400 MHz. One end jdf the os- 
cillation coil L 2 is connected to the node of the in- 
put/output terminal T t and the positive feedback ca- 
pacitor C 5 , while the other end is connected;to the 
node between the input/output terminal T 4 and the 
positive feedback capacitor C 6 . That is, due to the os- 
cillation coil L 2 , the bases of the oscillation^ansistors 
Q-, and Q 2 are connected by a low impedance. Fur- 
ther, the oscillation frequency is determined basedjon 
the oscillation coil L 2 and the variable cap^jia nee di- 
odes VCt and VC^. The oscillation f requency^isigivv 
en by the following formula: 

f = 1/{2R(L-CD/2)*} (1) 

The capacitances of the variable capacitance dj- 
odes VC t and VC2 are set to about 10 to 20 pF-eaBi., 
The anode of the variable capacitance diode. VG^ is 
connected through a coupling capacitor C 8 tq-the 
node between one end of the oscillation coil L^afid 
the positive feedback capacitor C 5 . The anode dFthe 
variable capacitance diode VC 2 is connected through 
a coupling capacitor Cg to the node between the other 
end of the oscillation coil L 2 and the positive feedback 
capacitor 

The capacitances of the coupling capacitors Cg 
and C9 are set to for example 30 to 50 pF. 

The center tap coil L 3 used is a coil comprised of 
for example 10T and of about 200 n at a frequency 
of 400 MHz. That is, L3 » L 2 . 

One end of the center tap coil L 3 is connectedto 
the anode of the variable capacitance diode VC 1f 
while the other end is connected to the anode of the 
variable capacitance diode VC2. Further, the center 
point (tap) is grounded. Due to this, the variable ca- 
pacitance diodes VC 1 and VC2 are held at the ground 
potential. 

Note that the impedance of the center tap coil L 3 
is sufficiently high with respect to the oscillation fre- 
quency f, so there is no need for the center tap to be 
positioned strictly at the center point of the coil and 
may be suitably positioned. 

Further, as the center tap coil L 3 . instead of 
grounding the center point of one coil, it is also pos- 
sible to connect two coils of the same number of turns 
in series and ground the node of the same. 

The drive/high frequency signal blocking coil U 
used is a coil which is for example comprised of 1ST 
and has a high impedance at the oscillation frequen- 
cy and a low impedance, for example, several tens of 
ohms, at the demodulation frequency. Further, at the 
low frequency, for example, less than 100 kHz, it is 
held to less than 0.063 Q. 

The drive/high frequency signal blocking coil U«s 
connected to the node of the cathodes of the variable 



capacitact^cSei^r^^^nd VC 2 at one end and is 
connected^tft'foe dutpiit:otrtbe DC amplifier AM Poc at 
the otherefrti. 

Next, gn explanation will be made of the opera- 
5 tion ac&sr^g^ 

The oscMlation'Circurt OSC functions as a so-cal- 
led completely* balanced* type Colpitz oscillationieir- 
cuit since the center point of the externally provided 
center- tapxoil L 3 is grounded. 
10 Such a completely balanced type oscillation cir- 

cuit OSC receives, in the inductive region of the so- 
-eafied-parallel tank circuit between the oscillation coil 
L 2: and the variable capacitance diodes VCt and VC 2 , 
po&ifive feedback by the capacitors C 5 and C 6 con- 
;?5" : - iMcted between the bases and emitters of the oscil- 
^ . ^pf&h transistors and Q 2 through the input/output 
terminals T 1f T 2 ,T 3 and T 4 , oscillates at the resonance 
^Me^uency, and outputs the local oscillation f requen- 
.^cy-signal S L of the predetermined frequency to the 
20 fixing circuit MIX through the transistors Q 3 and Q4. 

Note that the oscillation transistors and Q 2 
comprising the differential Colpitz oscillation circuit 
are connected at their bases through the resonance 
circuit RSNa, so perform oscillation operations of dif- 
25 ferent phases from each other. 

Accordingly, local oscillation frequency signals 
S L of opposite phases are output from the collectors 
of the transistors Q 3 and Q4. 

At this time, the bases of the oscillation transis- 
30 tors Qi and Q 2 are connected by the coil L 2 of the low 
impedance near the oscillation frequency, so the so- 
called shot noise, flicker noise, burst noise, etc. aris- 
ing due to the construction of the junction portion of 
- tfre first and second transistors Q 1 and Q 2 them- 
35 selves, the hot noise due to the resistance elements 
Ri and R 2 , etc. are cancelled out and, in a television 
tuner application, the occurrence of low frequency 
noise at the television picture can be suppressed. 
In a television tuner application, in the mixing cir- 
40 cuit MIX the FM modulated video signal of the select- 
ed channel and the local oscillation frequency signal 
S L are mixed, and the signal of the frequency of the 
difference is taken out and is output to the DC ampli- 
fier AMPoc. Further, the resonance circuit RSNa is 
45 driven through the coil U by the output of the DC am- 
plifier AMPdc. 

That is, after phase detection at the mixing circuit 
MIX, the control voltage of the demodulation frequen- 
cy, which is based on the output of the coil U and the 
so DC amplifier AMPdc, is supplied to the cathode of the 
variable capacitance diodes VC t and of the res- 
onance circuit RSNa. The oscillation circuit OSC fi- 
nally oscillates locked to a frequency according to the 
control voltage. * 
55 At this time, the coil U is of a high impedance at 

the oscillation frequency, but is a low impedance, for 
example, several tens of ohms, at the demodulation 
frequency, so the frequency characteristics are im- 

5 



NSDOCID: <EP_0660fi04A1_L> 



V 

9 EP 0 660 504 A1 10 



proved and the occurrence of low frequency noise 
can be suppressed. 

Further, since the oscillation circuit is configured 
for a complete balance, despite the fact the operation- 
al frequency is a high 400 MHz to 500 MHz, it is pos- 
sible to suppress the flow of the oscillation carrier into 
the power source and ground and therefore the occur- 
rence of a pseudo lock or a beat due to the high fre- 
quency component can be prevented. 

As explained above, according to the present in- 
vention, the bases of the oscillation transistors Q 1 
and Q 2 are connected by the low impedance coil L 2 , 
so the flicker and low frequency noise impedance be- 
comes dose to zero and as a result the noise in the 
television picture can be reduced. 

Further, since the center tap coil L 3 is provided, 
a completely balanced operation can be realised in 
the oscillation circuit As a result, stable operation can 
be realised without the oscillation carrier flowing into 
the power source and the ground. Further, occur- 
rence of a pseudo lock and high frequency beat can 
be prevented even in a weak electric field. 

In addition, since the variable capacitance diodes 
VCi and VC 2 are driven by the coil U. the impedance 
of the flicker noise region can be kept low and it is pos- 
sible to suppress low frequency noise. 

Second Embodiment 

Figure 3 is a circuit diagram showing a second 
embodiment of the oscillator according to the present 
invention. 

The point of difference between the second em- 
bodiment and the first embodiment is that the local 
oscillation frequency signal S L ofthe oscillation circuit 
OSC is no longer output through the npn type transis- 
tors Q 3 and Q4, connected in parallel to the oscillation 
transistors Q t and Q 2 . Instead, npn type transistors 
Q G and Qe are connected in series between the oscil- 
lation transistors and Q 2 and load resistance ele- 
ments R 10 and R t1 connected to the power source vol- 
tage v*cc , and the local oscillation frequency signal 
S L is output from the nodes between the collectors of 
the npn type transistors Qs and Qe and the load re- 
sistance elements R 10 and R 1t . 

Further, between the emitters of the oscillation 
transistors Q1 and Q 2 and the ground are connected 
resistance elements R 12 and R 13 functioning as cur- 
rent sources. . 

The emitter of the transistor Q5 is connected to 
the collector of the oscillation transistor Q 1f the emit- 
ter of the transistor Qe is connected to the collector of 
the oscillation transistor Q 2 , and the bases of the two 
transistors Q 6 and 0$ are con nected to a constant vol- 
tage source Vj. 

Further, the constant voltage source Vi is con- 
nected to the base of a pnp type transistor P1 the 
emitter of which is connected to the node of the resis- 



tance elements R, and R 2 and the collector of which 
is grounded. 

In this configuration as well, a similar operation 
is performed as in the first embodiment explained 
5 above. A similar effect to the effect of the first em- 
bodiment explained above is obtained, of course, and 
there are the advantages that the current consump- 
tion can be reduced and the isolation with the mixing 
circuit MIX can be improved. 

10 

Third Embodiment 

Figure 4 is a circuit diagram of key parts showing 
a third embodiment of the oscillator according to the 
15 present invention. 

The oscillation circuit according to this embodi- 
ment differs from the first embodiment and the sec- 
ond embodiment in that the transistors Q 1 and Q 2 
comprising the differential pair are not balanced and 
20 the oscillator is configured using just the transistor 
Q 2 . 

Therefore, an externally provided capacitor C 5 is 
connected between the input/output terminal T 1 and 
the ground, a capacitor Cj is connected between the 
25 input/output terminal T 3 and the ground, and the col- 
lectors of the transistors Q-i and Q 2 are grounded. 

Further, instead of using the center tap coil L 3 , the 
center point of the oscillation coil L 2 is grounded. 

In such a configuration, the capacitor C7 and the 
do coil L 2 contribute to the impedance of the element it- 
self. 

Further, the grounding points become one of the 
electrodes of the capacitor C 5 and the collector of the 
transistor Q 1t there is no effect from the imbalance of 
35 the differential pair due to variations in the elements 
or external noise, and the oscillation is controlled at 
all times by the peripheral elements of the transistor 

Note that in this embodiment too, like with the 
40 first embodiment explained above, the bases of the 
oscillation transistors and Q 2 are connected by the 
coil L 2 , so the flicker and low frequency noise impe- 
dance becomes close to zero and as a result, in a tel- 
evision tuner application, the noise of the television 
45 picture can be reduced. Further, since the variable 
capacitance diodes VC, and VC2 are driven by the 
coil U, the impedance of the flicker noise region can 
be kept low and it is possible to suppress low frequen- 
cy noise. 

so As explained above, in an oscillation circuit for a 
television tuner or the like according to the present in- 
vention, the flicker and the low frequency noise im- 
pedance become close to zero and as a result the 
noise in a television picture can be reduced. 

55 Further, since a so-called center tap Inductive 

element is provided, the oscillation carrier will not 
flow into the power source and ground and therefore 
a stable oscillation operation can be realised and it is 
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possible to prevent occurrence of a pseudo/lbck and 
high frequency beat even in a weak electric field. 



Claims - 5 

1 . An oscillator comprising: 

a differential type amplifier formed by first 
and second transistors (Q 2 ,Qi); 

a resonance circuit (RSN a ), output termi- 10 
hals thereof being connected to bases of said first 
and>second transistors (Q 2 ,Qi); and 

a first inductive element (L 2 ) connected 
between said bases of said first and second tran- 
sistors (Q 2 ,Qi). 15 

2. An oscillator as set forth in claim 1 1 further com- 
prising a second inductive element (L 3 ) connect- 
ed to said resonance circuit (RSN a ) in parallel, a 
point divided inductance thereof into substantially 20 
equal two values being grounded. 



a third capacitive elenafeiE^G7) connected 
between said 1 emitters of said ifirst and second 
transistors (Q 2 ^Q r ). 

An oscillator as; set forth in-daiia^B, wherein said 
first and second capacitive Elements (C 6 ,C 5 ) 
function as positive feedback-capacitors, and 

whereinisaid third^Ga^acitive element (Cy.) 
functions as a coupling capacitor. 

An oscillator as set forth in claim 6, wherein said 
amplifier comprises a first current source (IJ con- 
nected between said emitter of said first transis- 
tor (Q 2 ) and ground, and a second current source 
(If) connected between said' emitter of said sec- 
ond transistor (Q0 and ground. 

An oscillator as set forthiimGlairh;8; wherein said 
amplifier comprises a voljSge^biasing circuit 
<(R1.R2.V1) connoted to- saidr&ases of said first 
and second transistors (Q 2 ,Qi). 



4. 



5. 



An oscillator as set forth in claim 1 , further com- 
prising a mixing circuit (MIX) having input termi- 
nals connected to output terminals of said ampli- 25 
f ier, and a third inductance element (L*) connect- 
ed between an output terminal of said mixing cir- 
cuit (MIX) and a frequency control terminal of 
said resonance circuit (RSNa), 

wherein said resonance circuit (RSNa) ' s 30 
driven by a signal which is phase-detected in re- 
sponse to an output signal of said amplifier in said 
mixing circuit (MIX) and is applied to said fre- 
quency control terminal through said third induc- 
tive element (L*). 35 

An oscillator as set forth in claim 3 t wherein said 
frequency control terminal is connected to said 
second inductive element (L3) in parallel. 

40 

An oscillator as set forth in claim 3, wherein said 
resonance circuit comprises at least first and sec- 
ond variable capacitive elements (VC 1t VC2) op- 
positely connected in series, and 

wherein said frequency control terminal is 45 
provided at a point commonly connected said va- 
riable capacitive elements (VC 1( VC2), to vary the 
capacitances of said first and second variable ca- 
pacitive elements (VC 1t VCJ in response to a sig- 
nal from said second inductive element (U). so 



:t$0. An oscillator as set forth in claim 6, wherein said 
amplifier is formed .as a differential Colpitz oscil- 
lation circuit. 

.11. An oscillator as set forth in claim 1 , 3 or 5, further 
comprising a first capacitive element (C 6 ) con- 
nected between said base and emitter of said 
first transistor (Q2), 

a second capacitance element (C 7 ) con- 
nected between said emitter of said first transis- 
tor (Q2) and ground, and 

a third capacitive element (C 5 ) connected 
between said base of said second transistor (Qt) 
and ground, 

a collector of said first transistor (Q2) being 
connected to ground. 

12. An oscillator as set forth in claim 11, wherein said 
first inductance element (L2) has a point where in- 
ductance thereof, is divided into substantially 
equal two values and is connected to ground. 



An oscillator as set forth in claim 2, further com- 
prising a first capacitive element (C e ) connected 
between said base and emitter of said first tran- 
sistor (Q2) of said amplifier, 

a second capacitive element (C 6 ) connect- 
ed between said base and emitter of said second 
transistor (Q,) of said amplifier, and 
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